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Introduction
Wheat plays a central role in satisfying the world's growing demand for foodstuffs, as it is one of the most important food staples. Because of natural and climatic conditions, most countries in the world are not able to produce sufficient quantities of wheat to satisfy domestic demand and thus import it from because of their weather-dependent production and periodically applied export restriction policies. This instability affects their reputation in the world market and has given them the stigma of being unreliable as wheat suppliers. Thus, most importing countries usually have short-term contracts with the KRU countries. The fluctuations in KRU's market share also affect the shares of various wheat exporters in the world market. Although the total share of the traditional wheat exporters was 75% in 2014, it is expected to be 60% in 2023-2024 because of an increase in KRU's export share (USDA, 2014) . Hence, the upward trend in KRU's share is expected to continue because these countries have not yet reached their limits of production capacities and still have the potential to expand grain areas and increase wheat yields (Tothova, Meyers, and Goychuk, 2013) . It is projected that KRU's market share will reach 26% by 2023 (OECD/FAO, 2014) .
As KRU countries become larger wheat exporters in the world wheat market, it is expected that their role in decisions concerning wheat prices in various importing markets will become more influential. Exporting countries can charge different prices in different importing countries for a number of reasons, the foremost being changes in bilateral exchange rates, relations with importing countries, geographic locations of importing countries, and the number of competitors in destination markets. Making decisions concerning export prices based on these reasons is called exercising price discrimination. However, there is one special type of price discrimination, called pricing-to-market (PTM), in which the ratio of prices paid by the importer is affected through the changes in bilateral exchange rates between an exporter and its importers (Pall et al., 2013) .
The quantities of KRU wheat exports sent to various destinations are not the same. Because of historical relations and geographic locations, some importing countries are important trade partners for KRU. However, most countries buy wheat from various exporting countries to diversify their wheat imports. The bilateral exchange rates between importing and exporting countries are generally volatile. This study aims to examine the effect of bilateral exchange rate fluctuations on the decisions KRU countries make concerning wheat prices. Specifically, the goal of this study is to investigate (1) whether KRU countries were able to price discriminate in selected importing markets during the period 1996-2012, (2) how KRU exporters adjust their prices in response to variations in exchange rates, and (3) how pricing strategies differ among the exporting countries.
The rest of the article is organized as follows. Section 2 covers the country background, and Section 3 summarizes previous relevant studies. An econometric analysis of the empirical model is presented in Section 4. Section 5 describes the data analysis and the results of the panel unit root tests. The estimations of the PTM model are presented in Section 6. The final section of the article provides general conclusions and policy implications.
Country Background
There are two main reasons why KRU countries have become large wheat exporters. The first reason is that after the collapse of the Soviet Union, the newly established economies restructured their agricultural sectors, especially regarding agricultural production, consumption, and trade during the 1990s. When they were a part of the Soviet Union, KRU countries were not wheat exporters, but rather wheat importers. Livestock was the prioritized sector, and the government imported grain from other countries to meet the demand for feed grain. After the breakdown of the Soviet Union, KRU countries did not continue supporting the livestock sector (to do so would have been very costly) but worked to improve the grain sector, in which they had comparative advantages in the world market. Consequently, domestic livestock production decreased, and grain production increased (Liefert, Liefert, and Luebehusen, 2013) .
The second reason KRU countries have become large wheat exporters is that because of higher yields, KRU's wheat production increased substantially during the 2000s. The newly established large companies were interested in investing, especially in the grain sector, and they applied different technologies and better management practices. Consequently, higher yields were achieved in grain production, and this led to an increase in KRU's wheat exports (Liefert, Liefert, and Luebehusen, 2013) .
Kazakhstan is a landlocked country without direct access to the world market. However, it is a leading wheat producer and exporter in Central Asia. According to UN Comtrade statistics, Kazakhstan was the third-largest wheat exporter among the Commonwealth of Independent States economies, behind only Russia and Ukraine in 2013. Russia was previously a net wheat importer, but in 2002 it became a net wheat exporter and in 2013 was the fifth-largest wheat exporter in the world. Ukraine takes advantage of its geographic proximity to the EU and the Middle East and North African (MENA) 1 countries and in 2013 was the seventh-largest wheat exporter in the world.
The KRU countries' wheat production is highly dependent on weather conditions, and these countries also occasionally implement export restriction policies. For instance, because of a severe winter in Russia and Ukraine in 2003, and a harsh drought in Kazakhstan in 2004, wheat production and export in these countries declined substantially (see Figure 2 ). However, because of favorable weather after 2003 and new wheat stocks, Ukrainian wheat exports peaked to 12.9 million metric tons in 2009 (FAO/EBRD, 2010) . Later, all KRU countries faced severe drought in 2010. Again, after 2 years, the severe drought significantly decreased Kazakh expected wheat production and potential wheat exports. Annual KRU Wheat Export Quantity, 1996 (source: UN Comtrade, 2015 Similar to weather conditions, export restrictions, which were implemented during the high-price phases in 2007-2008 and 2010-2011, limited wheat trade and led to a decline in KRU's market shares. Specifically, Kazakhstan applied export bans on wheat from April until September 2008 (Kim, 2010) . Russia introduced export taxes on wheat in 2007-2008 and, because of small wheat crops, totally banned wheat exports in 2010-2011. Similarly, during both price peaks, Ukraine set export quotas within a governmental license system (Götz, Glauben, and Brümmer, 2013) . Despite all these issues, KRU countries were able to maintain an increasing trend in wheat production. In fact, KRU countries have a good chance to further their positions as important wheat exporters in the world grain market in the future. According to forecasts, KRU countries will export 52 million metric tons of wheat by 2023-2024, despite an increase in domestic consumption (USDA, 2014).
Related Literature
One of the characteristics of new trade theory is imperfect competition. Under this condition, a profit-maximizing exporter has the chance to exercise price discrimination in an importing market only if the importer's residual demand elasticity is inelastic (because of an absence of other suppliers or an inelastic demand). Otherwise, if residual demand is elastic, price discrimination cannot occur (Pall et al., 2013) . Similarly, Carew and Florkowski (2003) argue that an exporter's ability to price discriminate depends both on the elasticity of demand that the exporter faces in different importing countries and on its relationship to the common marginal cost. Moreover, Lavoie and Liu (2007) claim that changes in exchange rate affect the pricing behavior of an exporter in an imperfectly competitive market because these changes create large gaps between the prices set by the seller and those paid by the buyer, which consequently causes price discrimination. Price discrimination occurs when an exporter sets different markups across the destination countries to adjust to variations in exchange rates. If the exporting country's currency depreciates, import prices do not necessarily change proportionally, and thus relative world prices can be affected. Against this background, an export price implicitly contains a destination-specific markup over marginal cost; that is, exporters charge the importing countries on an individual basis according to the importers' demand characteristics (Pall et al., 2013) . Krugman (1987) was the first to describe a special type of price discrimination, called PTM. In order to provide an overview of the literature that examines exporters' pricing behavior in the selected importing countries, Table A1 in the Appendix details all relevant studies. Most studies focus their investigation on the pricing strategies of Australian, Canadian, European, and U.S. agricultural food (especially grain) exporters during various time periods and find some evidence of price discrimination exercised in destination countries (Brown, 2001; Carew, 2000; Carew and Florkowski, 2003; Glauben and Loy, 2003; Griffith and Mullen, 2001; Jin, 2008; Knetter, 1989 Knetter, , 1993 . More precisely, by applying the PTM framework to quarterly data, Pick and Park (1991) and Pick and Carter (1994) confirm that U.S. and Canadian wheat exporters exercised price discrimination in certain destinations during the 1980s and 1990s. These findings are in line with those reported almost two decades later by Jin and Miljkovic (2008) . These authors found that U.S. wheat exporters are still influential enough in the wheat markets to exercise price discrimination. Carew and Florkowski (2003) differentiate the pricing strategies between U.S. and Canadian wheat exporters and argue that in most destination countries the USA stabilizes local currency prices, whereas Canada amplifies the effect of exchange rate changes. Although there are different methods to determine whether the exporting countries exercise price discrimination in the destination countries, most studies prefer a fixed-effects panel method (Carew, 2000; Carew and Florkowski, 2003; Falk and Falk, 2000; Fedoseeva, 2013; Gil-Pareja, 2002; Jin, 2008; Jin and Miljkovic, 2008; Knetter, 1989; Pall et al., 2013; Pick and Carter, 1994; Pick and Park, 1991) .
Despite the extensive literature on the PTM model, to our knowledge no other study, except Pall et al. (2013) , has analyzed the KRU's pricing behavior in the world wheat market. Pall et al. (2013) consider the PTM model only for the Russian wheat exporters and conclude that even though Russia exports wheat to many destinations on a large scale, it can only exercise price discrimination in a few of them. Russia is unlikely to exert significant market power in the world wheat market because it faces perfect competition in most importing countries.
Modeling Approach
This study focuses on the application of a testable hypothesis to determine whether KRU countries exercise price discrimination in destination markets by using the PTM model. This model provides a suitable framework for modeling imperfect competition by indicating the competitiveness of an exporter, as it is connected to markup over marginal cost (Jin and Miljkovic, 2008) . However, it cannot account for uncertainty and adjustment costs and is not able to distinguish between temporary and permanent exchange rate changes (Carew, 2000) .
The PTM model introduced by Krugman (1987) and developed further by Knetter (1989) to determine the presence of price discrimination in international trade is applied in this study:
where p it is the wheat export price paid by an importing country i measured in the exporting country's currency (Kazakhstani tenge, 2 Russian ruble, 3 and Ukrainian hryvnia 4 per metric ton) in period t; λ i and θ t represent country and time effects, respectively; and e it is the destination-specific exchange rate expressed as the importing country's currency per unit of exporting country's currency. The parameter β i denotes the elasticity of the export price with respect to exchange rate. The sign of β refers to various policies implemented by an exporter; that is, a significantly negative β means that an exporter stabilizes local currency prices, whereas a significantly positive β indicates that an exporter amplifies the effect of exchange rate changes. Specifically, positive coefficients of the exchange rate variable show that demand for wheat imports becomes more inelastic as export prices increase in response to the depreciation of an importing country's currency relative to an exporting country's currency. On the contrary, negative coefficients of the exchange rate variable indicate that demand for wheat imports becomes more inelastic as export prices decrease because of the depreciation of an importing country's currency relative to an exporting country's currency (Jin and Miljkovic, 2008) . Finally, u it is the independent and identically distributed (i.i.d.) error term N(0, σ 2 u ). The model described in equation (1) differentiates two types of price adjustments: marginal cost (time effect) and price markup over marginal cost (defined by destination-specific exchange rate; Carew and Florkowski, 2003) .
With respect to model parameters, Knetter (1989) distinguished three alternative model scenarios. First, a competitive market, in which changes in exchange rate do not influence export prices (β = 0), there is no country effect (λ = 0) and the export price (θ t = 0) is the same across destinations. The second and third situations explicitly introduce imperfect competition with price discrimination across destination countries. In detail, the second model is called price discrimination with constant elasticity of demand with respect to domestic currency prices. In this model, the shifts in bilateral exchange rates do not affect export prices across destinations (β = 0), and markup over marginal cost is constant but can change over time and across destinations (λ = 0 and θ = 0). Hence, the time effects capture the changes in marginal cost, and the country effect measures the markups in different destinations. The third model is called price discrimination with varying elasticities of demand with respect to domestic currency prices. More precisely, the changes in exchange rate affect a destinationspecific markup over marginal costs(λ = 0), and thus export prices depend on changes in exchange rate (β = 0). This situation is called PTM.
In short, it can be summarized that " . . . how exchange rates affect commodity export prices depends on how changes in currency values are transmitted to foreign currency prices" (Carew and Florkowski, 2003, p. 139) . Depending on the elasticity of demand, changes in exchange rates have different effects on export prices. If the elasticity of demand with respect to price is constant, then changes in exchange rates will not have any effect on the optimal markup charged by an exporter but will change the price paid by an importing country. However, if the elasticity of demand with respect to price is not constant, then shifts in exchange rates will change the optimal markup charged by an exporter; that is, the local currency price paid by an importing country will change.
Data Analysis and Descriptive Statistics
The model in equation (1) is applied to the wheat market in order to investigate noncompetitive market structures in Kazakh, Russian, and Ukrainian wheat exports. Three separate panel data sets are used, consisting of the average annual exchange rates and export unit values for Kazakhstan, Russia, and Ukraine for the period 1996-2012. The harmonized system (HS) code description for wheat is categorized as "wheat and meslin" (HS code 5 : 1001), which includes durum wheat, and wheat (except durum wheat) and meslin.
Unit value data are calculated by dividing export volume (in U.S. dollars) by export quantity (in metric tons), both of which are provided by United Nations Commodity Trade Statistics Database (UN Comtrade, 2015) . This procedure entails a loss of information because the generated unit values usually contain aggregated data concerning products for different uses and thus of different qualities. In other words, by resorting to unit values, the qualities of the products shipped to different destinations are accepted as the same and constant over time (Lavoie and Liu, 2007) . More precisely, as the price data used in this study represent export unit values, but not real export prices, it should be clarified that the changes in export prices to different destinations are because of the pricing strategies of the exporters, not because of differences in quality (Fedoseeva, 2013) . In contrast, Knetter (1989) argues that as different qualities of wheat are shipped to different countries, country dummies would cover the quality issue. Similarly, time effects would capture the changes in quality over time (Lavoie and Liu, 2007) .
All value data are "free on board"; that is, the export prices include the costs of transaction, transportation, and any other services performed to deliver goods to the border of an exporting country. 6 Hence, significant variations in export prices for different destinations cannot be explained by different transportation costs.
The average annual nominal exchange rate data are available from IMF (2015), OANDA (2015) , and ROSSTAT (2001 ROSSTAT ( , 2007 ROSSTAT ( , 2013 . The exchange rate data for Tajikistan, 7 Turkmenistan, 8 and Uzbekistan 9 are calculated by converting old currencies into new ones. Similarly, the exchange rate data for the EU countries that accepted the euro in 1999 are fixed to the euro for the period 1996-1998.
Turning to descriptive statistics, the model comprises T × N observations. To avoid singularity problems, T − 1 time dummies (θ t ) and N − 1 country dummies (λ i ) are included in a pooled cross-sectional-time-series model. Intercept countries were chosen that have both seaports and highly competitive wheat markets: Turkey for Kazakhstan and Israel for Russia and Ukraine. Importing countries were selected based on data availability, number of observations (more than three observations), geographic location, and relative importance to the exporting country. The number of destination countries for Kazakhstan, Russia, and Ukraine is 48, 71, and 65, respectively. Descriptive statistics for destinationspecific export prices and bilateral exchange rates are presented in Tables A2-A4 in the Appendix. The data are considered to be an unbalanced panel because KRU countries do not trade with all importing countries in every observed year.
Estimation Results and Discussion
As this study is based on panel data, nonstationarity should be checked, which is particularly necessary in the case of a large number of observations and Drift − 5.94 * * * − 7.87 * * * − 6.33 * * * − 13.03 * * * − 5.32 * * * − 9.00 * * * Demean − 9.82 * * * − 4.14 * * * − 10.95 * * * − 3.30 * * * − 11.44 * * * − 3.63 * * * Demeaned with drift − 11.31 * * * − 8.90 * * * − 14.01 * * * − 10.93 * * * − 13.35 * * * − 9.88 * * * Trend − 4.43 * * * − 0.45 − 0.65 − 2.92 * * − 2.57 * * − 2.81 * * Demeaned with trend − 9.28 * * * − 4.08 * * * − 12.03 * * * − 2.44 * − 6.27 * * * 1.57
Notes: The lag length is zero. Asterisks * * * , * * , and * refer to statistical significance at the 1%, 5%, and 10% levels, respectively. Notes: The lag length is zero. Asterisks * * * , * * , and * refer to statistical significance at the 1%, 5%, and 10% levels, respectively. long time periods (Baltagi, 2005 Tables 1 and 2. The test results with drift, demean, and demeaned with drift indicate that the null hypothesis of nonstationarity is rejected; that is, none of the panels contains a unit root. This rejection leads to the conclusion that there exists a linear longrun relationship between export prices and destination-specific exchange rates and confirms the existence of PTM.
Additionally, the Wooldridge test for autocorrelation in panel data (Wooldridge, 2002) was conducted. The results fail to prove the null hypothesis of no serial correlation; that is, it is assumed that there is first-order autocorrelation in the data. 
Null Hypothesis
Kazakhstan Russia Ukraine H 0 : λ 1 = λ 2 = · · · = λ i 4.49 * * 15.73 * * * 41.33 * * * H 0 : β 1 = β 2 = · · · = β i = 0 4 . 7 5 * * 20.17 * * * 31.92 * * * Notes: The letter i denotes number of importing countries. Asterisks * * * , * * , and * refer to statistical significance at the 1%, 5%, and 10% levels, respectively.
Two types of F-tests are employed to verify the joint significance of both country effects and the exchange rate effects for each exporting country separately (see Table 3 ). The null hypotheses that all country effects are equal and all exchange rate effects are zero (the case of the perfect market) are rejected for all exporting countries; that is, KRU wheat exporters set country-specific markups and use PTM behavior in at least one of the importing countries.
The PTM model is estimated by using the fixed-effects model for each exporting country separately. Because the unit root process is rejected, we can apply the fixed-effects model to the panel data.
According to Tables 4-6, there is evidence of PTM by KRU countries in the destination markets (i.e., the null hypothesis of a constant elasticity model is rejected). Kazakh wheat exporters use PTM behavior (significant β) in 7 out of 48 importing countries (see Table 4 ). Specifically, they stabilize the local currency prices (significantly negative β) in Albania, Greece, Lebanon, Tajikistan, and Uzbekistan but amplify the effect of destination-specific exchange rate changes in Lithuania and Sudan.
Additionally, Kazakh exporters price discriminate with constant markups against Iran (significant λ, insignificant β); that is, they charge higher price markups than Turkey (intercept country). However, in 40 destinations there is no evidence of price discrimination exercised by Kazakh exporters; that is, they either face perfect competition or set common markups in imperfectly competitive markets. Because Kazakhstan is located far from most of its destinations, transportation costs make Kazakh wheat less competitive. Most countries prefer to import from short-distance exporters, and this restricts the Kazakh exporters' ability to exercise price discrimination.
The PTM results listed in Table 4 should be carefully explained because there are differences between small and large buyers. Moreover, there are several consistent markets for Kazakhstan where Kazakh exporters export in large quantities-namely, Iran, Tajikistan, and Uzbekistan. However, only in Iran do they enjoy a small price premium 10 (1%), whereas in Tajikistan (−13%) Notes: Values in parentheses are t-statistics. Asterisks * * * , * * , and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Values in boldface refer to significant results. Turkey is treated as the intercept country.
and Uzbekistan (−11%) they garner negative price premiums. There are several export countries-namely, Australia, Canada, Germany, and Russia-that also sell wheat to Iran. However, because of its geographic advantages, Kazakhstan has the chance to strengthen its position in the Iranian wheat market and thus can charge a higher price markup. Because of its political relations and geographic locations, Kazakhstan has the highest market share in wheat exports to Central Asian markets. Specifically, the average Kazakh market shares for the years 1996-2012 are 91%, 95%, 76%, and 84%, respectively, for the Kyrgyz Republic, Tajikistan, Turkmenistan, and Uzbekistan. However, PTM results show that Kazakh wheat exporters are in perfect competition in the Kyrgyz Republic and Turkmenistan but stabilize the export prices in Tajikistan and Uzbekistan in the case of the domestic currencies' depreciation. Additionally, even though Kazakhstan shares the Notes: Values in parentheses are t-statistics. Asterisks * * * , * * , and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Values in boldface refer to significant results. Israel is treated as the intercept. Azerbaijani wheat market only with Russia, it cannot price discriminate in this market.
The quantities that Kazakhstan exports to Albania, Lebanon, Lithuania, and Sudan are very small (i.e., they are small buyers), and they do not trade regularly with Kazakhstan. Additionally, Lithuania is a wheat producing and exporting country. Therefore, the PTM results for those countries might not reflect reality. Since 2004, Greece has regularly imported wheat from Kazakhstan in small quantities. There are several wheat exporters (mainly EU countries) in the Greek import market; however, Kazakh wheat exporters exercise price discrimination and enjoy a price premium (24%) in Greece.
The PTM results for Russia show that Russian wheat exporters use PTM in 20 out of 71 destinations (see Table 5 ). In contrast to the results for Kazakhstan, in most importing countries Russian exporters amplify the effect of destinationspecific exchange rate changes by changing the destination-specific markup (significantly positive β)-namely, Armenia, Azerbaijan, Cyprus, Denmark, Ethiopia, Finland, Germany, India, Japan, Morocco, Oman, Pakistan, Peru, Saudi Arabia, Sweden, and Tunisia.
However, Russian exporters stabilize the local currency prices in the Democratic Republic of the Congo, Moldova, Poland, and Turkmenistan. Russian wheat exporters price discriminate with constant markup in Iraq, Lithuania, North Korea, Romania, Switzerland, and Tanzania; that is, they charge higher price markups than Israel (intercept country) in those destinations. However, the evidence of price discrimination by Russian exporters is not observed in the 45 other importing countries. The reason is that Russia usually exports an undifferentiated quality of wheat to the world market and thus cannot compete with the traditional wheat exporters in most destinations (Pall et al., 2013) .
Just as in the case of Kazakhstan, some PTM results should be carefully interpreted. According to United Nations Commodity Trade Statistics Database (UN Comtrade, 2015) statistics, Armenia, Azerbaijan, Iraq, Morocco, and Tunisia are consistent markets for Russian exporters. These countries regularly trade with Russia and usually import wheat in large quantities. Armenia mainly imports wheat from Russia, and Azerbaijan from Kazakhstan and Russia. Therefore, Russian exporters use PTM behavior in Armenia and Azerbaijan, and enjoy 24% and 14% price premiums, respectively.
Russia competes with Australia, Canada, Turkey, and other wheat exporters in the Iraqi wheat market, and because of its greater potential and geographic advantages, has the chance to improve its position in this market. Perhaps using PTM in the Iraqi wheat market is why Russia enjoys a 35% price premium.
Several countries including Canada, Russia, the USA, and Ukraine, as well as the EU, export wheat to the Moroccan and Tunisian wheat markets. However, Russian wheat exporters exercise price discrimination and garner price premium in these markets (Morocco, 132%; Tunisia, 30%). Similarly, Russian exporters compete with some EU countries in the Cypriot wheat market with 16% average market share for the years 1996-2012. Therefore, they use PTM behavior and enjoy a 16% price premium in this market. In the Omani wheat market, Russia competes with Argentina, Australia, and India. Even though its average market share in this market from 1996-2012 is only 11%, Russia garners an even higher price premium (85%). According to Table 5 , Russia does not price discriminate in the Egyptian wheat market. This was expected, because, as the largest wheat buyer in the world, Egypt imports wheat from many different sources, including Australia, Canada, France, Russia, Ukraine, and the USA. Therefore, if there is an increase in wheat export price charged by the Russian exporters, Egypt will simply decrease its wheat import quantity from Russia and increase imports from other exporters.
The results for Denmark, Germany, India, Lithuania, Pakistan, Poland, Romania, and Sweden should be carefully interpreted because they are wheat producing and exporting countries. Moreover, the Democratic Republic of the Congo, Ethiopia, Finland, Japan, North Korea, Peru, and Turkmenistan are not consistent markets for Russia, and they do not regularly import wheat from Russia. Therefore, the results that show price discrimination in those countries might not express reality.
Because of its geographic location, Ukrainian wheat exporters use PTM behavior in 17 importing countries, primarily the EU and MENA countries (see Table 6 ).
Similar to Kazakhstan, in most countries-Djibouti, Egypt, Eritrea, Greece, Libya, Mauritania, Moldova, Myanmar, Poland, and Switzerland-Ukrainian exporters stabilize the local currency prices. However, they amplify the effect of destination-specific exchange rate changes in Algeria, Belgium, Bulgaria, Estonia, Latvia, Thailand, and Uzbekistan. Additionally, Ukrainian wheat exporters price discriminate with constant markup in Indonesia, Lithuania, Morocco, Portugal, Saudi Arabia, and Spain, which means they charge higher markups in these destinations than Israel (intercept country).
Price discrimination is not observed in the 42 other importing countries. The main reason is that Ukraine usually exports feed wheat to the world market (Kobuta, Sikachyna, and Zhygadlo, 2012) , and there are many substitutes for it.
Algeria, Egypt, Greece, Indonesia, Libya, Mauritania, Moldova, Morocco, Spain, and Switzerland are consistent markets for Ukrainian wheat exporters. Except for Indonesia, all countries are either EU or North African countries. North African countries-Algeria, Egypt, Libya, Mauritania, and Moroccousually import wheat from various sources, such as Canada, the EU, the USA, Russia, and Ukraine. However, because of its geographic location, Ukraine has the chance to price discriminate in these markets and therefore garners positive price premiums (Algeria, 8%; Egypt, 33%; Libya, 42%; Mauritania, 18%; and Morocco, 17%). Moldova is a landlocked country and usually prefers to import from neighboring countries-namely, Romania and Ukraine, as well Because Belgium, Bulgaria, Greece, Latvia, Lithuania, Poland, and Spain are simultaneously wheat producing and exporting countries, the PTM results for those countries do not demonstrate that Ukrainian wheat exporters use pricing behavior to price discriminate in these markets. Moreover, Switzerland imports wheat mainly from the EU, but the results show that Ukraine exercises price discrimination in the Swiss wheat market. Djibouti, Eritrea, Myanmar, Portugal, Saudi Arabia, Thailand, and Uzbekistan do not trade with Ukraine regularly, and thus a conclusion cannot be drawn from these results.
The statistical inferences of the PTM models are listed in Table 7 . The number of observations is different for each data set. The Russian data set contains trade statistics for the most importing countries (number of cross sections) and logically also has the maximum number of observations. However, the time series are the same because all data sets cover the period 1996-2012. The R-squared values between observed and predicted values are 0.30, 0.65, and 0.50, respectively, for Kazakhstan, Russia, and Ukraine. Additionally, the results for Akaike information criterion and Bayesian information criterion demonstrate that the PTM model for Russia achieves better performance than the PTM models for Ukraine and Kazakhstan.
Conclusion and Policy Implications
Because of the restructuring policies in agricultural production, consumption, and trade sectors during the 1990s, as well as a massive increase in wheat production during the 2000s, Black Sea region wheat exporters became important players in the world market during the early 2000s.
We analyze the changes in pricing behavior of KRU exporters in response to the bilateral exchange rate fluctuations. Specifically, we investigate whether KRU countries are able to price discriminate in selected importing markets during the period 1996-2012. The results of this research indicate that Kazakhstan and Ukraine stabilize local currency prices in most wheat importing countries, whereas Russia amplifies the effect of destination-specific exchange rate changes.
Because of political relations and geographic locations, the main destinations for KRU exporters are South Caucasus, Central Asia, and some EU and MENA countries. Although Kazakhstan is a leading wheat exporting country in Central Asia, it is able to use PTM behavior only in Tajikistan and Uzbekistan. Moreover, even though all KRU countries are active wheat exporters to the South Caucasian countries, only Russia is able to exercise price discrimination in the Armenian and Azerbaijani wheat markets. Kazakhstan and Ukraine face perfect competition in all three countries in this region. As the Georgian government implements a diversification policy on wheat imports and buys wheat from multiple sources (KRU, Germany, Israel, Italy, Romania, Turkey, and the USA), despite their high market shares, none of the KRU countries can exercise price discrimination in this market. Ukraine is able to export and exercise price discrimination in some EU and MENA countries because of its geographic advantages.
The results of this study contradict the ones by Pall et al. (2013) , who investigated the PTM behavior of Russian exporters in 25 destinations. These authors found that Russia amplifies the effect of destination-specific exchange rate changes in Algeria and India but stabilizes local currency prices in Azerbaijan, Cyprus, and Mongolia over the period 2002-2010. Only the conclusion for India is in line with our results.
Kazakhstan and Russia do not price discriminate in the Egyptian wheat market, whereas Ukraine stabilizes the wheat export prices in Egyptian pounds. These results were expected because Egypt is the largest wheat importer in the world and usually imports from multiple sources (e.g., Argentina, Canada, EU, Russia, Ukraine, and the USA). This situation gives Egypt monopsony power, and in order to maintain their market share, exporters are sensitive to the changes in export prices of wheat in this country.
According to the PTM results, in only 17% of total destinations can Kazakhstan exercise price discrimination, whereas Russia can do so in 37% and Ukraine in 35%; in most destination countries, KRU countries cannot exercise PTM behavior.
There are three main reasons why KRU countries cannot price discriminate in their export destinations: (1) their production is highly weather dependent;
(2) they mainly export an undifferentiated quality of wheat, or feed wheat; and (3) they periodically implement export restriction policies. Because of their weather-dependent production, they are not able to trade regularly with their main partners. Therefore, importing countries switch to buy wheat from more reliable sources. Compared with the traditional wheat exporters, KRU countries usually have short-term relations with their partner countries (mainly developing countries). Moreover, Russia chiefly exports an undifferentiated quality of wheat, whereas Ukraine is specialized in feed wheat exports. This makes the competition tougher for both of them because the demand is highly elastic for their products, and there are many competitors in the market that offer substitutes (Pall et al., 2013) . Hence, most importing countries can easily switch to import wheat from other exporters if KRU countries increase wheat export prices. However, despite having higher protein-content wheat than Russia and Ukraine, Kazakhstan is not able to price discriminate in most destinations, as it is geographically distant from most export destinations.
Moreover, several trade restriction policies have been implemented by KRU countries since 2007, with the most recent being implemented by the Russian government on February 1, 2015. 11 These policies disrupt their wheat trade with most export destinations. For example, when Ukraine set export restrictions in 2007, its main importing countries-Egypt, Israel, Italy, Tunisia, and Yemenimported more from Kazakhstan and Russia (Dollive, 2008) . Export restrictions isolate KRU countries from the global wheat market, which reduces the global wheat supply and affects global food security. These reasons cause KRU countries to be branded as unreliable wheat exporters in the world wheat market.
In order to strengthen their reputation in the world market, it would benefit KRU countries to abstain from setting any restriction policies on wheat. This would improve their relations with importing countries and reduce disruptions in wheat exports.
Future research should incorporate the pricing behavior of the KRU countries using firm-level data. This would render a much clearer picture of the competitive structure of the wheat market. Notes: N denotes the number of observations; Mean, the mean value of the variable; CV, the coefficient of variation defined as the standard deviation/mean; and Min. and Max., the minimum and maximum values of the variable, respectively. Notes: N denotes the number of observations; Mean, the mean value of the variable; CV, the coefficient of variation defined as the standard deviation/mean; and Min. and Max., the minimum and maximum values of the variable, respectively.
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